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TITLE: PAGEWIBTH WIBE FORMAT PRINTER 

FIELD OF THE INVENTION 

The present invention relates to printers and in particu!ai' digital infcjet 
printers for wide format printing. 

BACKGROUND OF THE INVENTION 

Wide fonnat pagewidth printers are well knouii with various models 
conmierciaHy available, for example, the HP 3500CP printer from tfewfett-Packard 

Unfortunately, this printer and other simiiar wide format primers are 
excessiveiy slow as the printhead prints in a series of transverse swa&es across the 
page. 

To overcome this, there have been attempts to design printers that can print 
the entire width: of the page simuitaneously, A page width prtntiiead does not traveme 
back and foith across the page and thereby significantly increavses priming speeds, 
However, proposals for a pagewidth printhead assembly have not become 
commercially snccessfnl because of the functiomil {imitations imposed by standard 
printhead ^echnDlog>^ A 600 dpi thermal bubble jet printhead configured to extend the 
entire width of a 54 inch wide standard roll of paper vvould require 136,000 inkjet 
no2!^les and would generate 24 kilovratts of heat during operation. This is roughly 
equivalent to tiie heat produced by 24 domestic bar heaters and woiM need to be 
actively cooled using a heat exchange system such as forced air or water cooling, Tliis 
is impractical for most domestic md comrjiercial environmems as the coohrig system 
fbr the printer would probabiy requiit; some type of external venting. Without external 
venting, the room in which the printer is situated is Ukeh to get over heated. 
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The poxwr consumption problem a!so iiitlue^ces the size of die printhead 
required for pagewidth wide formal printing. The distatjce between thermal inkjet 
nozzles carmot be Jess than a miaimimi spacing in case the heat generated to fire ink 
from one nozzie inadvertentiy fires fee ink from an adjacent nozzle. A similar 
probtem appiics to piexo-electric iakjet printheads. The piezo-^jiectric material has a 
small size change per volt applied; typically about 3 x W^m per volt. Even if this size 
chaiige is optimised using a bend actuator mechanism, the physical dimensions of tiie 
piezo-eJectric material required to produce the size change necessary to eject ink from 
a nozzle will only allow a prhitiiead construction with one nozzle per 1 to 4nini^- 

In light of the low nozzle packing densities permitted by the standard iniget 
technologies, the size of the priiithead required for full color wide fomiat pagewidth 
printing becomes imptacticai. 

Another obstacle to the commercial manutacturer of pagewidth printheads is 
the cost. These printheads are formed using Micxo-Electro-Mechanica! Systems 
(MEMS) techniques thai are similar to the manufacture of silicon compoier chips. In 
this process, the ink nozzles and ejector mechanisms are fomied in a series of etching 
and deposition procedures on silicon wafers as is the case with other computer chips. 

The cost of printhead chips is roughly proportional to the area of tlie wafer 
required, however, the cost of the printhead does increase disproportionately with an 
mcreasing area of wafer used. Tliis is because mannfecturing costs begins to escalate 
as the chip defect rate also increases with wafer size. Faults wii] inevitably occur 
during silicon chip manufacture and some ievel of attrition is always present because 
of this. A single chip will render an entire pagewidth printhead chip defective as is the 
case with mguiaa^ silicon chip production. However, because the pagewidth chip is 
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larger ihan regular chips, there is a higher probabiiity that any panicular chip will be 
defectiw thereby raismg the defect rate as a whole in comparison to regular sih^con 
chip productioB, The problem is further exacerbated when much teger pagewidth 
chips are manufactocd for wide format priming, 

SUMMARY OF THE INVENTION 
Aceording to a first aspect, the present invention provides a pagewidth inlcjet 
printer including: 

a printhead assembly having an elongate pagewidth array of inkjel nozzles, 
chambers and thermal bend actuators formed using MEMS techniques; 

the printhead assembly being constructed and arranged such that adequate 
heat dissipation occurs at equilibrium operating conditions without tlie use of a forced 
heat exciianged system. 

Preferably, the printhead assenibiy dissipates the majority of the heat 
produced during the operation of the inkjet nozxles, chambers and actuator.^ h 
dissipated by the ink ejected from the noz^fes. hi a fiirther preferred form, the 
printhead assembly has a plurality of inkjet printhead modules arranged end to end to 
form the array, each module iiaving a printhead chip in which the nozzles, chambers 
and actuators are formed wherein the surface area of the chip required for each nozzle 
is less than 0.5mm". In a particuiariy preferred form, the surface area of the chip 
required for each nozzle is less thm OJmm^ and may conveniently be Imn than 
0.02mm^. 

According to a second aspect, the present invention provides a pagewidth 
inkjet printer including; 
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a printhead assembly having an eloBgate pagewidth urmy of infcjet no^des, 
chmnbers and thermal bend actuators formed usiiig MEMS techniqueis; 

wherein the array extends at feast 36 inches (914mm) in length; and, 
the BQzzies, chambers and actualors are fanned in one or more printhead 
5 chips such that the surface area of the chip required for each nozzle is less thm 

According to another aspect^ the present mventioii provides a pagewidth 
Inkjet primer including: 

a printhead assembly having an elongate pagewidth anay of inkiet nozzles, 
10 chambers and thermal bend actuators formed using MEMS techniqiies; 

wterein the array extends at least 36 inches (800mm) in length; aiid, 

the printhead assembly has a plurality of hikjet prtntliead modules arranged 
end to end to form the array, 

hi a particidarly pmferred farm, the printhead assembly further inckides a 
I S phirality of printhead imtts, each imit having a phirahty of tlie printhead modules 
mounted tliereon such that the printhead units are in turn moimted to the printhead 
assembly to form the aiTay. In some embodiments^ 70 printhead modules are abiitted 
in an averiapping format to provide a printhead assembly extending 54 inches 
(1372mm}, It will be appreciated that by overiapping adjacent printhead modules, the 
20 priiiting produced by each module can be electronically adjusied to precisely abut the 
printing from modules on either side. 

it will be appi-eciated tl^at by moanting a nnmber of printhead modules on a 
printhead unit and then using a mmiber of printhead units to fonn die printhead 



wo 00/54973 



FCT/AUOO/OOJ13J4 



- 5 - 

assembly, there are two levels of modularhy in (he design which pemiit defective 
componeDts to be removed and rapiaced conveniently and ix^latively inexpensively. 

It has been found tliat pagewidth primers incorporating printhead chips using 
thermal bend actuators can produce a high resolution print while conBummg 
sigmficantly less powcn A 54 inch wide format pagewidth printhead fbiroed in 
accordance with standard themiaJ inkjet technology would provide 136,000 inkjet 
rioxzles to produce a resolution of 600 dpi. It could print 150 foot long roi! of standard 
54 inch wide paper in approximateiy 2.4 minutes, however, it wiil require 24 kilowatts 
of powder of which approxmiately 20 kilowatts would need to be dissipaled by forced 
air, water or other cooiant. 

A printer according to the present invention would also print the standard 150 
foot length of a 54 inch wide roli in 2,4 minutes, however by using 364,000 nozzles it 
pro\4des 1600 dpi resoiution (generaLIy accepted as photographic quality) and would 
consume only 0.655 kilowatts which would not require any additional cooling. With 
this level of power consumption, the ejectian of ink would dissipate sufficient heat. 
This allows a greater nozxle packing density and reduces the overall size of the 
printhead assembly. 

BRIEF DESCI4IPTION OF THE DllA WINGS 

NotwithsCanding any other forms which may fall within the scope of the 
present invention, a pi-eferred form denoted as the Macroprint product wii! now be 
described by way of example only with reference to the accompanying drawings in 
which; 

Figure 1 is a ironi perspective view of the printer with media on the fced and 
take up spools; 
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Figure 2 is a front perspective view of tJie printer without media on the 

spools; 

Figure 3 shows a rear perspective view of the printer with media on the feed 
and take up spools: 

Figure 4 is a front elevation of tiie printer without media on the feed or take 
up spools; 

Figure 5 is a plan view; 

Figure 6 is a rear elevation withom media or the feed or take up spools; 
Figure 7 is a right end elevation; 

Figure 8 is a left end elevation; 

Figure 9 is a front perspective viev^^ of the printer with the top lid open 
exposing the ink cartridges; 

Figure 10 is a trout perspective view of the printer showing the trorit pane! 
removed to expose the printhead imits; 

Figm^e i 1 is an enlarged portion of figure 10; 

Figui-e 12 is a partial cross sectmnal view of section A-A of figure 4; 

Figure 13 is an enlarged portion of figure 12; 

Figure 14 is a i^erspective view showing the leg access cover removed; 

Figure i 5 is an underside perspective view of a single printhead unit in 
isolation with 10 attached printhead modules; 

Figure 16 is a top-side perspective view of a single printhead unit in isolation; 

Figiire 1 7 is a perspective view of 7 printhead unite mounted end to end on a 
floating siupport metalwork chassis; 

Figure 18 is an underside perspective view of tiie printhead units of figure 17: 
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Figi^re 19 is a perspective view of a single printhead unit and part of the 
printer ink siy>pty system; 

Figui^e 20 is a perspective view of tbe printhead assembly together with tiie 
ink cartridges and ix\k re^jervoirs of the ink siipply system; 

Figure 21 is a partial cross secdonai view showing the fluid conunimication 
between an ink cartiidge and an ink reserv^oir: 

Figiue 22 is a rear perspective view of the printer electrical system; 

Figure 23 is a from perspective view of the printer electrical system; 

Figure 24 is an enlarged portion of figwe 22 showing the main printed circuit 

board; 

Figure 25a is a perspective \iew of the media ctrtter; 

Figure 25b is an enlarged portion of figure 25a showing the rotating knife 
vviieei and motor of tlie media cutter; 

Figm^e 26 is a top-side perspective view sho\ving the media path through the 
printer; and 

Figtire 27 is a rear perspective view sho^vaig the media path through tJie 

printer. 

REFEliENCE NUMERALS IN DRAWINGS 

1 * printhead modules 

2. printhead chip 

3. printhead unit 

4. ink connectors 

5. metal nozzle shield 

6. ink cartridges 
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7. 


sprung capping assembly 


8. 


metai chassis 


9. 


exit spike wheels 


10. 


primmy feed roller 


H. 


media entity point 


12. 


motor driven pinch rollers 


13. 


secondary media feed roller 


14. 


media exit point. 


15. 


PCB's 


16. 


DRAM 


17. 


USB2 connector 


18. 


controller chip 


19. 


ribbon cable 


20 


USB2 cables 


21, 


main PCB 


23. 


metal platen 


24. 


powered cam shaft 


25. 


motor and gearbox 


26. 


ink reserx'oirs 


27. 




28. 


ink cartridge exit nozzle 


29. 


foil bladder 


30. 


ink outilct moiding 


31. 


sprung rubber coated bali bearing 
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32. 


ink inlet assembi y 


33. 


sprung collar 


34, 


hydrophobic seal 


35. 


pin 


36. 


ink 


37. 


iBetal trough 


38. 


retaining dips 


39. 


retaining clip recesses 


40. 


feed spool 


41. 


media 


42. 


take up spool 


43. 


spaced legs 


44 ... 


motor and gear box assemblies 


45. 


bnivShes 


46. 


traverser block and paper sensor 


47. 


shaft 


48. 


bell dri ve 


49. 


pivoting arm 


50. 


mtating knife wheel 






52. 


sensor leads 


53, 


nietal U channel 


54. 


cheek molding 


55, 


sprung tensioner device 
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56. 


main printer housing 




57. 


color LCD and touch screen 




58. 


i^ergency stop button 




59. 


base structures 


5 


60. 


■wind down feet 




6.1. 


paper tray 




62. 


date connectors 




63. 


mains power mpixL 




64. 


left end molding 


10 


65. 


right end molding 




66. 


lid 




67. 






68. 


busbars 




69. 


fxont panel 


15 


70. 


castors 




71. 


alternative media entry rollers 



DESCRIPTION OF A PREFERRED EMBODIMENT 
The preferred embodiment, known as Macroprint, is a wide fon-nat priiiter 
that prints 1600 dpi photographic quality prints up to 54 inches wide. Intended 
i-narkets include photographic bureaus, CAD bureaus, adverttsing agencies, corporate 
and educationai applications. The product accommodates standard media sizes aiid 
types firom A4 sheels to rolls 54 inches wide by 1 50 feet in length. The main feature 
of Macroprint is its print speed: typically 600 times faster thm comparable machines. 
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The product is simple in operation and has been designed wifli powder coated 
metal panels and standard exlxusions to mmimise expesisivs; and complicated 
assemblies and numerous moldings. Referring to figures 1 to 8, the main printer 
housing 56 is supported between spaced legs 43. An intuitive user interface on a LCD 
color touch screen 57 welcomes the user and initialises the machine from stand by 
mode. For the user's conwnieace, a large emergency stop button 58 is provided 
directly beneath the touch screen 57, 

Referring to figures 7 and 8, the legs 43 are secured to base structures 59 
v^rhich include cantors 70 for mobility and wind down feet 60 for sf-abi!it>^ A paper 
tray 61 extends between the base structures 59 to collect single printed sheets. 

One of tiie legs 43 is provided with data connectors 62 and a mains power 
input 63. The legs 43 supporl the main printer housing 56 at left and right end 
moldings 64 and 65 respectively. The top of the printer housing includes a lid 66 
which may be opened using handle 67 to replace ink caitridges 6 shown in figure 9, 
The from of the main housing 56 has a front panel 69 which may be removed to 
further expose the printhead assembly as shown in figure 10. 

As best shown in figures 15, 16, 17 and 1 8, Macroprint uses a Ml width army 
of 70 priiithead modules 1 moimted end to end at a smalt angle to the media feed 
direction to potentiaily provide a slight overlap between the printing of adjacent 
modules. The printing from each module 1 is aligned atler installation such that it 
precisely abuts the printing of adjacent modules. Each module I has a printhead chip 
2 consuructed using MEMS (Micrc-^Electro-Medianical Systems) techniques to form 
the ink nozsies, chambers and actuators. The paiticuiar printliead chips used by 
Macroprint are called MEMJE'i chips. These chips are fully described in the 
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Applicant's United States Application entitled "A Method of Manufacturing a 
Thermal Bend Actuator" (Docket No. MiO?), the contents of which sere specitlcally 
incorporated by cross reference. Further, the construction of the preferred 
embodiment is along similar lines to that formed in Austiaiian l*rovision^ Patent 
Application No. PQ4559, filed 9 December, 1999, entitled "Memjet Four Color 
Modiiiar Printhead Packaging "(Docket No, Mi57), and Australian Provisional Patent 
Application No. PQ5959, filed 2 March, 2000, entiUed "Modular Printhead" (Docket 
No. MJ22). The contents of both diese applicat(on.s are also specificaiiy incorporated 
by cross reference. 

MEMIET chips have 5280 nozzles, eadi with its own mechanical ink droplet 
ejection mechanism. MEMJBT chips using cj'an, m^enta, yeilow and black (CMYK) 
ink provide a printhead with 1600 nozzles per inch for each color. This produce.^ 
color printing at an image resolution of 1600 dpi which is sufficient for photographic 
image quaiitj'. 

As shown in figures 15, 16 and 1 7, ten printhead modules 1 are mounted to a 
modular printhead unit 3 denoted as a MEMJET printhead unit. Seven printi^ead units 
3 are abutted together along a metal chassis (fig. 17), to provide a 54 inch print width. 
ITie busbars 68 provide positive and negative ciarent to the printhead units 3 via spade 
terminals. 

It is possible to make wider format printers but 54 inches is a large standard 
roil size. The modular design of the printhead assembly allows indtvidual printhead 
modiries 1 to be accessed for replacement if necessary, it will be appreciated that this 
is far more convenient and cost effective than the replacement of an entire printhead 
assembly or even a single MEMJET printhead uuh 3. As best shown in figure 20, the 
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MEVIJET printhead units 3 are daisy-ehamed together with ink coimectors 4 so four 
colors can be tmnsmitied to the entire length of the prii^ead assembly. 

Other design configurations of tlie printiiead assembly can be accommodated 
to provide printhead chips that siipply fixer, infrared inks and/or speciaiist metailic 
inks togetlier with the CMYK inks. Other design configurations include an air 
chamber mid pump (not shoxra) added to the MEMJET printiiead units 3 which supply 
positive pressure through the metal nozzle shield 5 to eliminate ingress of foreign 
p^iiticles. The ink cam idges 6 may also inchide a micro air filter (not sho^TO) for use 
with a micro pump (not sho\vn) and sprung capping assembly 7, 

Tlxe MEMJET printhead units 3 are heat staked/secured to a metal chassis 8 
that carries exit spike wheels 9. As best shown in figures 12 and 13, the spike wheels 
9 oppose the primary' media feed roller 10 to feed the media out of the printhead 
assembly at 14. Moveable pinch rollers 12 oppose the secondary media feed roller 13. 
Media is drawn in at U by the action of the primaiy roller 10 acting against a passive 
spring roller and feeding the media to the secotidary roikr 1 3. The chassis 8 is sprung 
and automatically moves the K^EMJET printhead units 3 away from the metal platen 
23 to accommodate thicker print media, Ihe upper surface of the chassis 8 
accommodates the control printed circuit boards (PCBs) 15 tbr each MEMJET 
printhead unit 3. Each PCB 15 has up to 512 megabytes of DRAM 16, a double USB 
2 connector 17, a controller chip 18 and a printhead module interface connccton A 
ribbon caWe 19 connects the PCBs 15 to the printhead modules 1 and each PCB 15 is 
daisy-chain connected via USB 2 cables 20 to a main PCB 21 located in a printef leg 
43. 
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1 he MEMJET chips 2 are capped by the capping assembly 7 when not in use. 
The capping assembly has a fii]l width moving metal platea witii an elastomeric (or 
similar) seal. The meM platen is spring nmmted and moved into position by the 
action of powered cam shaft 24. The cam simft 24 also moves the array of MEMJET 
printhead units 3 clear when loading media. The cam shaft is driven by the cam shaft 
motor and gearbox 25 as best shown in figure 2Z 

Referring to llgurc 19, the ink supply system is shown without tlie supporting 
metahvork. The entire an^ay of MEMJET printhead units 3 is suppUed with CMYK 
mks from iom individual reservoirs 26 mounted above them. The^e reservoirs are 
supplied by replaceable ink cartridges 6 which sit at the top of the printer under the 
hinged iid 66. The cartridges 6 plugged directiy into the ink reservoirs 26 via exit 
nozzle 28, The ink reser\^oirs 26 have sensors 27 tivat monitor ink levels. 

Figure 21 shows the ink cartridge exit mixk 28 in detail. The cartridge 6 has 
a fdii bladder 29 that is sealed around an ink outlet molding 30. A sprung rubber 
coated bail bearing 31 provides the seal for the ink cartridge 6, The exit nozzle 28 
interfaces witii the ink inlet assembly 32 of the resen^oir 26. This consists of a sprung 
coliar 33 with a hydrophobic seat 34 that moves over a hoOow metal pin 35, As the 
coKar 33 moves down the pin, 35 penetrates the ink outlet molding 30 and moves the 
ball bearing 3 1 , allowing ink 36 to flow. 

The ink cartridge 6 is a simple cardboard or tliin plastic forming and, m best 
shown in figures 13 mid 20, the cartridges are snap locked to a metal trough 37 via 
retaining clips 3S mid corresponding recesses 39. The ink resen^^oirs 26 are mounted 
to the imderside of the trough 37. The cartridges 6 hold appmximateiy 800 miiliUtres 
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of ink and have a QA chip (not shown) which interfaces mth the sensors 27 in the mk 
reservoirs 26* 

Figures I, 3, 12, 13, 26 and 27 show the media path through the Macroprint 
printer. The printer acconimodates a standaid 54 inch print media roil which is wow>d 
onto a plastic feed spool 40. The media 41 is fed from the feed spool 40 through the 
printhead assembly to a take up spool 42, The feed and take up spools 40 and 42 
extend between the printer legs 43 and are dri ven by motor and gearbox assemblies 44 
shown in figmx^s 22 and 23. Alternatively, a {arger diameter ro!i of media may be used 
with Marcroprint because of the high operationa! print speeds. The larger roil may be 
on a separate support, such as a standard digital unwinder widely used in the print 
industry, atid fed directly into Macroprint from the rear using alternative media entry 
rollers 7L 

Ihe media 41 is initially fed through a convolute path by the powered 
primaiy and secondar>^ rollers 10 and 13, During loading of the media, the sheet is fed 
between the primary roller 10 and the spring passive roller (figs 13 and 27). The 
primary roller 10 pushes the media 41 towards the secondarj' roller 1 3 while the pinch 
rallers 12 pivot away from tlie secondar>' roiier 13 so that the media 41 can be guided 
around the curve of the roller by brushes 45. When the media 41 reaches tlie apex of 
the secondary roller 13, the pinch rollers 12 pivot dowji and provide positive grip for 
further feeding. The media 41 passes over the fiiU width metal platen 23, between the 
MEMJET printhead units 3 and the capping assembly 7, and exits over two sets of 
passive rollers to the take-up reel 42, 

Referring to figiires 25a and 25b, the printer is provided with a media cutter 
assembly. It consists of a traverser block and paper sensor 46 tiiat runs on a shaft 47 
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under the action of belt drive 48. A pivoting metal arm 49 si^pports a rotatiiig kaijfe 
wheel 50 that cms the media 4L The anii 49 is positioned up or down by use of tlie 
metal spring 51 contactitig stops (not shown) on each cheek molding 54 of the printer. 
If the media 43 is inadvertently pulled, the cutter 50 and traverser block 46 pivots clear 
ai^ound the shaft 47 to prevent damage. Sensor leads 52 jfrom tlie image sensor 46 rim 
in a metal U channel 53 and connect to the main PCS 21 in the pxintci leg. A spnmg 
tensioner device 55 is mounted on the left side of tile printer to complete the cutter 
assembly. 

Hie 1 600 dpi high resolution of the Macroprint allows economy of inxk lisage 
and image quality to be superior to any contemporary products. The MEMJET 
printhead units 3 use 1 picoiiter of ink per 1600 dpi nozzle as opposed to a current 
average of 21 picoliters per 600 dpi nozzle. The ratio of ink usage of a current 600 dpi 
nozzle compared to a MEMJET 1600 dpi nozzle is 2,95:L 

The Macroprint printer can print an Al simd sheet of media at 1600 dpi 
photo quality in 2 seconds. This makes it about 600 times faster tliaii the top of the 
range HP 3500 CP printer The 54 inch mdo by 150 foot length standard roll of paper 
can be printed in 2.4 minutes compared to 24 hours for the HP 3500 CP printer. It is 
theoretically possible to produce a thermal bubble iiikfet printiiead that extends the 
entire 54 inch width of a standard roll to achieve the same print speeds, however, its 
power consumption w^ould be approximately 40 times greater than Macroprint, 
Accordingly, it would require an additional active cooiing system to dissipate heat. 
Even with most forced heat exchaiige systems, the nozzle packing density would not 
be high enough to provide a wide fonnat pagewidtfi printhead of a pracucal size. 
Because of tliese impediments, pagevvidth thermal bubble Inkjet printers have not 
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become a cammercial reality. By utiltsmg thermal bend actuators in the MEMS 
printJiead chips and Bioduiarismg the primhead assembly design, the Macroprint 
printer provides practical wide fonnat printing in a real comxnercia} sense. 

The present invention has beoi described herein with reference a specific 
example which shoxild not be seen as limiting or restrictive on tiiie broad inventive 
concept. 
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CLAMS> 

1 . A pag^jwidth mkjet printer including: 

a printhead assembly having an elongate pagewidth array of mkjet no:Kzles, 
chambers and therma! bend actuators foraied using MEMS techniques; 

wherein the army extends at least 36 inches (914mm) in length; and, 
the printiiead assembly being construcied and arranged such that adequate 
heat dissipation occurs at equiiibrimn operating conditions without a forced heat 
exchajige system* 

2. A pagewidth inkjei printer according to claim U wherein the majority 
of heat generated by the thermal bend actuators is dissipated by intc ejected through the 
nozzles, 

3. A pagewidth inkjet printer according to claim I , wherein the printhead 
assembly has a pkitatity of inkjet printhead modules an^aoged end to end to form tide 
array, each module having a printhead chip in which the nozzles, chambers and 
thermal bend actuators are formed such that the surface area of the chip required for 
each nozzles is less than OJmm'^, 

4. A pagewidth inkjet printer according to claim 3, wherein the surfece 
area of the chip rec}iured for each nozzle is less thari 0. Imm"^. 

5. A pagewidth inkjet printer according to claim 4, wherein the surface 
area of the chip requited for each nozzle is less than 0,02mm"^\ 

6. A pagewidth inkjet printer including a printhead assembly having an 
elongate pagewidtii array of inkjei nozzles, chambers and thermal bend actuators 
formed using MEMS techniques, wherein the array extends at least 3<) inches 
(914mm) in kngtiv; and. 



wo 00/54973 



PCT/AU00/00iS4 



* 19^ 

the nozzles, chambers and thermal bend actuators are formed in one or more 
piiiithead chips such that; 

tiie sirface area of the chip required for each nozzle is less tiian 0-5mm^, 

7. A pagewidth Inkjet printer accordiBg to ciaim 6* wherein the surface 
area of the chip required for each nozzic is less than 0. Imm^, 

8. A pagewidth inkjet printer according to ciaim 6, wherein the surface 
area of the cliip required for each nozzle is less than 0,02mm^- 

9. A pagewidth inkjet printer incinding: 

a printhead assembly ha\4ng an elongate page^ddth array of inkjet nozzles, 
chambers and thermal bend actuators formed using MEMS techniques, wherein the 
array extends at least 36 inches (914mm) in length; and, 

the printhead assembly has a plurality of inkjet printhead modules arranged 
end to end to form the array. 

10. A pagewidth inkjet printer according to claim % wherein the printhead 
assembiy tlirther includes a plm^aiity of priiithead units, each having a plurality of the 
printhead modules mounted thereon. 
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